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[57] ABSTRACT

A surgical instrument is provided for removal of pros-
thetic vein grafts from surrounding tissues. The instru-
ment comprises a cylindrical knife having a sharp circu-
lar front edge, a concentric annular guide and an elon-
gate arm with an offset handle at its end. The graft is
drawn through the interior of the instrument, and the
configuration of the exterior of the instrument is such
that the surrounding tissue is retracted from the graft, so
that the tissue peels from the graft at the point at which
the sharp circular front edge of the cylindrical knife is
brought to bear.

12 Claims, 2 Drawing Sheets
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SURGICAL INSTRUMENT FOR PROSTHETIC
GRAFT REMOVAL

BRIEF SUMMARY OF THE INVENTION 5

A surgical instrument is provided for removal of
prosthetic grafts from surrounding tissue. The instru-
ment comprises a cylindrical knife having a sharp circu-
lar front edge, a concentric annular guide and an elon- 10
gate arm with a handle at its end, preferably offset from
the axis of the knife, guide and arm. The graft is drawn
through the interior of the cylindrical knife and annular
guide, and the instrument passed over the graft between
two incisions tunnelling under the overlying tissue by s
applying forwardly compressive and rotating forces to
the handle. The annular guide retracts the prosthetic
graft and the surrounding tissue away from one another
so that these are tending to peel apart at the point at
which the sharp edge of the knife is applied. 20

BRIEF DESCRIPTION OF DRAWINGS

FI1G. 1 is a perspective view of the instrument
wherein the annular guide is separated from the arm and
scissor clamp mechanism. 25

FI1G. 2 1s a view of a straight graft implanted under
the skin tissue layer of the right forearm.

F1G. 3 1s a view of a loop graft implanted under the
skin tissue layer of the right forearm.

FIG. 4 is a side view partially in section of the surgi- 30
cal instrument in use, showing the prosthetic graft,
surrounding tissue and forceps.

FI1G. 5 is a cross-sectional view along lines 55 of

FIG. 4.
33

DETAILED DESCRIPTION

A surgical instrument is provided for removal of
prosthetic grafts from the surrounding tissue.

In order to facilitate hemodialysis for patients with
difficulties of vascular access, a prosthetic tubular graft
for example of polytetrafluorethylene or bovine origin
is as shown in FIGS. 2 and 3 implanted in a patient’s
forearm, wherein one end of the graft 1 is anastomosed
end to side on to an artery, while the other end is anasto- 45
mosed end to side on to a vein. Two types of common -
grafts are a straight graft shown in FIG. 2 from the
radial artery 2 to the antecubital vein 3, and a loop graft
shown in FIG. 3 from the brachial artery 4 to the ante-
cubital vein 3. The graft may sometimes become in- 50
fected or may erode through the skin thereby requiring
removal. Thrombosis may also occur in the graft which,
although not detrimental to the patient’s health, if left in
situ is unsightly. o

To remove the graft the patient is anesthetized, and 55
incisions are made transversely across both ends of the
graft. The exposed graft is ligated and divided. Depend-
ing on the length of the graft a number of incisions are
made transversely across the graft at intervals to pro-
vide access for removal. 60

Using conventional surgical instruments and tech-
niques, a surgeon must dissect the graft away from the
surrounding tissue in a long and difficult operation
which causes significant discomfort and some trauma to
the patient. 65

The present invention shown in FIG. 1 provides a
surgical instrument for removal of the prosthetic graft
comprising a cylindrical knife 5, an annular guide 6, and

2

an arm 7 with a handle 8 provided on the rear portion
thereof. |

The cylindrical knife 5 comprised of metal has a
sharp circular front edge and a rear portion connected
in and secured to a concentric annular guide 6 of resin
material.

To remove the graft 1, as in the conventional method,
transverse incisions are made and the exposed graft is

- ligated and divided. One free end of the graft 1 is drawn

by means of a separate instrument through the interior
of the cylindrical knife 5, through the central opening of
the annular guide 6, and through an aperture 7a in the
forward portion of the arm 7. Said free end of the graft
11s secured by forceps 9 as shown in FIG. 4. The instru-
ment is passed over the graft 1 between successive inci-
sions -burrowing under the overlying tissue layer by
applying forward and rotating forces to the handle 8,
and tensile force to the free end of the graft 1.

The annular guide 6 has an exterior diameter greater
than the diameter of the sharp circular front edge of the
cylindrical knife 1. The front surface of the guide 6
extends continuously rearwardly from the external sur-
face of the cylindrical knife 5, and merges arcuately
smoothly with the cylindrical side surface of the annu-
lar guide 6. The rear surface of the guide 6 also merges
arcuately smoothly with the cylindrical side surface of
the guide 6. These exterior features of the instrument
retract the surrounding tissue internally outwardly
away from the prosthetic graft 1 as the instrument is
passed forwardly over the graft 1, and enable the tissue
to slide freely over the exterior of the instrument.

The central opening in the annular guide 6 communi-
cates with the interior of the cylindrical knife 5 and the
aperture 7z in the forward portion of the arm 7,
whereby the freed portion of the prosthetic graft 1 to be
removed is passed through the instrument. Preferably,
the sharp circular front edge of the cylindrical knife 5 is
formed by a beveled surface 5z on the internal surface

40 of the cylindrical knife 5 whereby the graft 1 passes

through the knife intact, without tending to be severed
on an interior sharp edge. Merely by way of example, it
may be mentioned that the internal diameter of the knife
3 may be about 7 mm. The diameter of the central open-
ing in the annular guide 6 is preferably less than the
internal diameter of the cylindrical knife 5 and the inter-
nal surface of the opening extends smoothly continu-
ously rearwardly from the internal surface of the cylin-
drical knife 5. Advantageously, the internal surface of
the central opening in the annular guide 6 merges arcu-
ately smoothly with the rear surface of the annular
guide 6. These features of the interior of the instrument
assist in retracting the prosthetic graft 1 inwardly away
from the surrounding tissue as the instrument is passed
forwardly over the graft 1, and enable the freed portion
of the prosthetic graft 1 to slide freely through the
interior of the instrument.

The combined effect of the exterior of the instrument
retracting the surrounding tissue away from the pros-

‘thetic graft 1, and the interior of the instrument together

with tensile forces applied to the free end of the graft
retracting the prosthetic graft 1 away from the sur-
rounding tissue, presents the cylindrical knife 5 with a
circle or tunnel of parting, so that at the zone at which
the tip or sharp edge of the blade engages, the graft and

- tissue are at the point of peeling away from one another.

The separating is assisted by applying forward and
rotating forces to the handle of the instrument.
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The extent to which the t-issua is retracted from the
graft before being engaged by the cylindrical knife 5 1s

- determined by the angle at which the surrounding tissue

is separated or deflected from the graft 1 by the exterior

of the guide 6 as tissue slides over the exterior of the
instrument. Preferably, the most forward circular line
of maximum diameter of the annular guide 6 1s posi-

tioned relative to the sharp circular front edge of the
knife 1 such that the angle between the axis of the in--

strument and a frustoconical surface drawn between the
sharp circular front edge and the most forward circular
line of maximum diameter of the annular guide 6 is in
the range from 35° to 55°, more preferably about 40° to
30°, |

The free portion of the prosthetic graft 1 is passed

~ To the rear of the annular guide 6 the arm 7 and the free
- portion of the prosthetic graft 1 occupy the longitudinal
cavity between the layers of tissue through which the

forward portion of the instrument has been passed.:
When the cylindrical knife 5 and annular guide 6 of the

4

I claim:

1. An instrument for removal of a prosthetic graft
from surrounding tissue comprising a cylindrical knife
having a sharp circular front edge, a rear portion of said
knife being connected in and secured to an annular
guide concentric with said cylindrical knife and of ex-
ternal diameter greater than the diameter of said sharp
circular front edge, the front surface of said guide ex-
tending continuously rearwardly from the external sur-

face of said knife and merging arcuately smoothly with

the side surface of the guide, whereby tissue may slide

freely over said front surface, an arm connected to said

- guide having an aperture communicating with the cen-

15
through aperture 7a in the forward portion of thearm 7.

20

instrument have been passed from an incision to the next
successive incision, the instrument is withdrawn back-

- wards and removed through the previous incision. The
23
- incision and removed. The operation procedure is re--
peated through successive incisions until the entire graft

free portion of the graft 1 is divided at the succeeding

1 is removed.
- Desirably, the arm 7 is of such length that the instru-
ment can be extended under the skin for a length of
about one half the length of a typical graft, so that the

entire graft may be removed making one incision at

each end of the graft and one in the middle. The arm 7

‘that the skin rearwardly along the tunnel from which

- the graft has been separated is not stretched.
- The handle 8 desirably extends at an angle from the
axis along which the knife 5, guide 6 and arm 7 are
disposed to provide a gripping portion offset from said
axis. This facilitates gripping the instrument and apply-
ing rotating forces to the knife 5 while tunnelling the
knife § under the skin along the graft.

Preferably, the handle 8 and arm 7 of the instrument
are separable from the cutting head comprising the
-annular guide 6 and cylindrical knife 5. The annular
guide 6, made of smoothly molded resin material and

the metallic cylindrical knife 5 embedded therein are

disposable after a single use, whereas the handle 8 and

arm 7 are repeatedly used after sterilization as with
30
The resin material of the guide 6 should be strong and

~ conventional surgical instruments.

- robust and gas autoclavable so that the replacement

- a frustoconical surface drawn from the sharp circular -
30

tral opening in said annular guide, through which the
freed portion of the prosthetic graft can be withdrawn
rearwardly, and a handle provided on the rear portion

‘of said arm the diameter of the opening in the annular -

guide being less than the internal diameter of the cylin- -

drical knife, the internal surface of said central opening

extending smoothly continuously rearwardly from the
internal surface of said cylindrical knife whereby the
freed portion of the prosthetic graft may. slide freely

over said internal surface.

2. The instrument of clalm 1 wherem the sharp circu-

lar front edge of the cylindrical knife. is formed by a -
beveled surface on the internal surface thereof. |

3. The instrument of claim 1 wherein the angle be-
tween the external surface of the cylindrical knife, and -

front edges of said- cylindrical knife to the most forward -

- circular line of maximum diameter of the annular guide

" is of cross-section considerably smaller than guide 6 so
35

45

blades and guide units may be provided as sterile pack-
ages. The annular guide 6 is connected to the arm 7 by

a clamping mechanism comprised of two fingers 10 and

pin 12 at the pivot axis. The two fingers 10 and 11 have

at their forward ends projections 13 which engage dia- -

metrically opposing recesses 14 in a cylindrical side
surface 14a of the annular guide 6. As seen in FIG. 5,
the recesses 14 extend radially inwardly from side sur-

face 14a, so that the projections 13 may be inserted

radially thereinto on closure of fingers 10 and 11. In the
preferred embodiment, the fingers 10 and 11 are locked
in a closed position gripping the annular ring 6 by means
of a toggle clamp mechanism 15 at the forward end of
the arm, engaged by rotating lever 16 toward arm 7.

33
11 shown in FIGS. 1, 4 and 5 at the forward end of the
~arm 7, finger 10 pivoting relative to finger 11 about a

65

1s in the range from 35° to 55°.. ﬂ

4. The instrument of claim 3 wherein said angle is in
the range from 40° to 50°.

5. The instrument of claim 1 wherein the front and
rear surfaces of the annular guide merge arcuately
smoothly with the exterior side surface of the annular
guide and the inner surface of the central opening
whereby tissue may shide freely over said rear surface
and exterior side surface of the annular guide and the
freed portion of the prosthetic graft may slide freely

over said rear surface and inner surface' of said central

openings of the annular guide.
6. The instrument of claim 1 wherein the annular

guide comprises resin material. -

- 7. The mstrument of claim 1 wheremn the cylindrical

knife comprises of metal with the rear portion of said
knife embedded in an annular guide of resin material. -

8. The instrument of claim 1 wherein the maximum

'cross-asectlonal dimension of the arm-is. less than the
external diameter of the annular guide. -

9. The instrument of claim 1 wherein the handle pro-:-
vides a gripping portion which is offset laterally froman -
axis along which the knife, guide and arm extend.

10. A cutting head for an instrument for removal of a
prosthetic graft from surrounding tissue, said cutting
head comprising a cylindrical knife having a sharp cir-
cular front edge, a rear portion of said knife being con-
nected in and secured to an annular guide concentric
with said cylindrical knife and of external diameter
greater than the diameter of said sharp circular front
edge, the front surface of said guide extending continu-
ously rearwardly from the external surface of said knife
and merging arcuately smoothly with the side surface of
the knife, whereby tissue may slide freely over said
front surface and the freed end of the prosthetic graft
can be withdrawn rearwardly through the central open-
ing 1n said annular guide and knife, the diameter of the



4,821,718

S

opening in the annular guide being less than the internal
diameter of the cylindrical knife, the internal surface of
the opening extending smoothly continuously rear-
wardly from the internal portion of the knife, whereby
the freed portion of the prosthetic graft may slide freely
over said internal surface, and said guide comprising a
cylindrical side surface having therein a pair of diamet-
rically opposed recesses, each recess extending radially
inwardly from said side surface, for receiving and en-
gaging a projection on said instrument to be inserted
radially inwards into each recess.

11. A cutting head in accordance with claim 10
wherein the sharp circular front edge of the cylindrical

knife is formed by a beveled surface on the interior
surface of said cylindrical knife.

10

15

12. An instrument for removal of a prosthetic graft

from surrounding tissue comprising a cylindrical knife
having a sharp circular front edge, a rear portion of said
knife being connected in and secured to an annular

20

25

30

35

45
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6

guide concentric with said cylindrical knife and of ex-
ternal diameter greater than the diameter of said sharp
circular front edge, the front surface of said guide ex-
tending continuously rearwardly from the external sur-
face of said knife and merging arcuately smoothly with
the side surface of the guide, whereby tissue may slide
freely over said {ront surface, an arm separably con-
nected to said guide by a clamp mechanism comprising
two fingers at the forward end of the arm pivoting
relative to one another by the pivot axis, each finger
having a projection on its distal end engaging a recess in
the rear surface of the annular guide, and means to lock
said fingers in said recesses in a closed position, the arm
having an aperture communicating with the central
opening in said annular guide, through which the freed

~portion of the prosthetic graft can be withdrawn rear-

wardly and a handle provided on the rear portion of

said arm.
& x x *x Ak
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